Summary: Rodrigues fR, Brandão MJn -Regional Anesthesia for cesarean Section in Obese Pregnant Women: A Retrospective Study.
INTRODUCTION
the World Health Organization characterizes obesity as a pandemic whose prevalence is higher in women, classifying it based on the association of Body Mass index (BMi) and comorbidities (table i) 1 . Maternal morbidity associated to obesity is increasing, especially due to hypertension (prior or gestational) 2 , diabetes mellitus (prior or gestational), respiratory disorders (asthma and sleep apnea), thromboembolic diseases, cardiomyopathies 3 , higher incidence of cesarean sections, and higher number of infections (especially urinary tract, surgical wound infections and endometritis) 4, 5 . A study conducted in Brazil at the end of the last century reported a prevalence of 5.5% of obesity in pregnant women 6 . Physiological changes of pregnancy associated to those of obesity mean that pregnant women have limited physiological reserves, which are proportional to the degree and duration of obesity. the objective of this study was to identify anesthetic techniques and their difficulties and complications in patients with BMi > 30 kg.m -2 undergoing cesarean sections. this data 
RESULTS
three hundred and fifteen anesthetic files that fulfilled the inclusion criteria were evaluated. table ii shows the mean age and anthropometric data of the patients.
Patients were classified as ASA i, ii, iii, and iV (table iii) . Out of 315 files evaluated, the presence of prior hypertension was reported by 143 patients (45.4%), diabetes by 52 patients (16.5%), deep venous thrombosis by two patients (0.6%), and dyslipidemia by one patient (0.3%). the majority of patients (91.1%) underwent elective cesarean section. twenty-eight (8.9%) procedures were emergency cesarean sections, and in most of those cases, patients were classified as ASA ii and iii (10 and 11 cases, respectively); only one emergency procedure was performed in a patient classified as ASA iV.
As can be seen in table iii, the majority of patients had BMi > 35.
When mean surgical time was related to the body mass index, it was greater the higher the degree of obesity, with statistically significant differences (p = 0.04), (table iV) .
Spinal anesthesia was the anesthetic technique used more often (62.2%), but other techniques such as single and continuous epidural, combined, and general anesthesia were also reported (table V) . General anesthesias performed total blockade failure in one of the cases, and termination before the procedure ending in another case.
technical difficulties regarding the anesthetic procedure were also observed. in 47 patients, it was difficult to palpate the interspinous spaces. lumbar puncture was difficult in 31 patients, and those difficulties were directly related to the degree of obesity (table Vi) . Difficulty in catheter progression in the epidural space was reported in two patients, one class 1 and the other class 2, who underwent continuous epidural anesthesia.
Mean volume of bleeding estimated during the cesarean section was 673 ml, ranging from 150 to 1,500 ml; the amount of bleeding was greater than the higher the classification of obesity without statistically significant differences (p = 0.52).
complications observed during the cesarean section included one case of hypoxia (0.3%), and 79 cases of hypotension (25.1%). table Vii shows the correlation between hypotension and class of obesity. Bronchospasm was not reported. the need to complement anesthesia was greater in obesity classes 2 and 3. As for blockade failure, statistically significant differences were not observed among the classes of obesity, as demonstrated in table Viii. One case of complete failure and one of termination of the blockade before the end of the procedure were converted to general anesthesia. four cases (1.3%) of puncture of the dura mater, in which one of the cases had complete spinal anesthesia that required tracheal intubation, were reported. 
DISCUSSION
Physiologic changes of pregnancy associated to changes caused by obesity lead obese pregnant women to have limited physiologic reserves. Supine position represents a cardiovascular and respiratory risk due to changes in lung volumes and capacities, changes in ventilation/perfusion ratio, and aorta-cava compression. the cephalad retraction of the adipose tissue leads to maternal respiratory difficulties and it can also worsen hypotension. Spinal anesthesia is the most common type of anesthesia used in cesarean sections 7 . it causes a more dense and reliable blockade and fast onset; however, technical difficulties do exist, such as the potential for a higher blockade of the thoracic musculature leading to respiratory difficulties and impossibility of complementing the anesthesia in case the surgery is prolonged 8 . in our study, spinal anesthesia was the technique used more often, which is in agreement with reports in the literature. in our data, we did not find reports of respiratory difficulties and no patient presented hypoxia. the epidural space in pregnant women might be reduced due to engorgement of veins in the extra-dural space, compression of the subarachnoid space, and reduction in the volume of cerebrospinal fluid. engorgement of veins in the extra-dural space and increased pressure are secondary to the increased intra-abdominal pressure, which causes compression of the inferior vena cava and consequent reduction in the volume of cerebrospinal fluid. thus, it is more difficult to predict the extension of the blockade when using the same dose of local anesthetics in obese and non-obese pregnants. Besides, it is known that the need of local anesthetic in spinal anesthesia is lower in pregnants especially obese. Mechanisms suggested for this include pregnancyspecific hormonal changes, which affect the action of neurotransmitters in the spinal column, increased permeability of neural membranes, and other pharmacokinetic and pharmacodynamic changes 8, 9 . epidural anesthesia is an alternative to spinal anesthesia; its advantages include titration of the dose of local anesthetics with better control of hemodynamic changes, possibility of complementation in cases of prolonged surgical time (use of continuous epidural anesthesia), and use of a catheter for postoperative analgesia. in the present study, the higher percentage of hypotension was observed in pregnant women with obesity class 3, which might be due to greater extension of a higher sympathetic blockade caused by compression of the subarachnoid space by the pregnant abdomen associated with obesity 8 .
Spinal anesthesia can be technically complicated in obese pregnant women because of the posture, difficulty in localizing the midline, and loss of anatomic references 10, 11 . the mid line can be located by the prominence of c7 and the intergluteal cleft. Studies have suggested the cooperation of the patient to locate the midline or even the use of the ultrasound to locate the epidural space 12 , which is not routine in our service. those difficulties are more pronounced the higher the BMi, which was observed in the data obtained where a higher percentage of difficulty palpating the intervertebral spaces and lumbar puncture was observed in pregnant women with class 3 obesity 8 , seen in eight cases. the literature suggests the use of the paramedian approach 8 , which was done in eight cases in the present study.
Difficulty of puncture, and in locating the midline and the epidural space are associated with a high rate of catheter migration and a consequent blockade failure, and complications like puncture of the dura mater 8, 12 . this study was undertaken at a teaching hospital, which has a considerable number of residents and, for this reason, a high probability of termination of the blockade during the surgery exists. in two cases, anesthesia was complemented through the epidural catheter. in four cases, a new anesthesia was performed, and in two cases, it was converted to general anesthesia and one of those cases it was due to termination of the blockade. the depth of the epidural space in relation to the skin is related to the BMi, but in only a small percentage of patients this space is greater than 8 centimeters 13 . According to Brockelsby, in a study that evaluated 14,000 obese pregnant women undergoing epidural anesthesia, only 2% required needles greater than 8 cm 14 . in the present study, only one patient required a needle longer than 8 cm; in the remaining patients, blockades were performed with standard needles. the estimated surgical time for non-obese pregnants in the literature is around 60 minutes. it seems logical to imagine that in obese pregnants this time increases, and this could be observed in our data. We observed that not only the surgical time was greater than 60 minutes, but it also increases as the BMi increases. thus, we can also imagine that the estimated blood loss will be greater the higher the BMi 9 , which was also observed; the blood loss was greater in the group of pregnant women with class 3 obesity.
Since obesity is a public health problem, the probability of encountering this type of patient increases, which leads to the conclusion that anesthesiologists should be more prepared to handle those patients, being familiar with the implications of obesity, performing evaluations, if possible during the prenatal period, establishing a follow-up protocol along with the multidisciplinary team to minimize technical difficulties and, especially, the maternal-fetal risks during labor.
Since this was a retrospective study of data gathering from anesthetic files, some data might have been lost, which would create a bias in the analysis of the results. from our data, one can observe that spinal anesthesia was used more often, which is in agreement with the literature. Besides, it was observed that the higher the BMi, the greater the technical difficulties, bleeding, percentage of hypotension, and surgical time.
